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© The bath tub (10) having side access has a main 
tub body (12), a door support, a tambour door as- 
sembly (16), a door seal (18) and a control system 
(20). The door support includes door guide assem- 
blies (64). A tambour door (66) with a plurality of 
tambour slats (76 or 401) and a flexible impervious 
membrane (86) is guided by the door guide assem- 
blies (64). The tambour door (66) is in a horizontal 
position under the floor (27) when it is open and in a 
vertical position closing the open side (28) of the 
main tub body (12) when it is closed. A seal (18) 
seals between the main tub body (12) and the mem- 
brane (86). The seal (18) includes a tube (155) that 
is inflated to seal between the main tub (12) and the 
tambour door (66). The control system (20) closes 
the drain (46) when the tambour door (66) is closed 
and the seal (18) is inflated and the tambour door 
(66) is constrained in the closed position. The tam- 
bour door (66) is constrained in the closed position 
until the control system (48) senses that the water 
level in the tub (10) has dropped b low a predeter- 
mined level and the seal (18) is deflated. A valance 
(114) limits movement of the tambour door 
away from the s al (18). 
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The invention relates to bath tubs, and more 
particularly to bath tubs with sid acc ss t facili- 
tate ingress and egress. 

Side access is advantageous for physically 
challenged individuals and others who desire to 
avoid climbing over the side of a tub, to reduce the 
possibility of a fall while entering or exiting the tub, 
and to facilitate lateral transfers into or out of the 
tub. 

Bath tubs with side doors that can be lifted up 
to a storage position above the main tub section 
are commercially available. These bath tubs func- 
tion well and are found in many hospitals and 
nursing homes. The overhead door storage re- 
quires overhead storage space, a track system to 
guide and support the door, and a lift system to lift 
the door to the storage position. These bath tubs 
require more space than is available in most home 
bathrooms. They are also too large to be moved 
into existing home bathrooms even if the bathroom 
is large enough to house the tub and door assem- 
bly. The track system and the door lift systems 
add substantial complexity and cost to the bath tub 
units. 

Bath tubs with side doors that are hinged to a 



Another object of th invention is to provide a 
bath tub with a full-width tambour door for sid 
access that is positioned under the tub floor when 
it is open. 

s A further object of the invention is to provide a 

bath tub with a full-width door for side access with 
an inflatable seal. 

A still further object of the invention is to pro- 
vide a retainer system that limits horizontal move- 
to ment of the tambour door away from the main tub 
section when the tambour door is closed. 

Yet another object of the invention is to provide 
a bath tub having side access with a tambour door 
assembly mounted on a support frame that can be 
15 moved away from the main tub section for cleaning 
and maintenance. 

A yet further object of the invention is to pro- 
vide a bath tub having side access and an access 
door with a control system that closes the drain by 
20 inflating an inflatable drain bellows after the door is 
closed and the seal is inflated and that will allow 
the door to be opened when the water is drained 
and the tub seal is deflated. 

A yet still further object of the invention is to 
25 provide a bath tub with a tambour door, an inflat- 



main tub section have been known for many years. 
Hinged doors often provide limited access to a tub, 
require an elaborate latching system and, in at 
least some cases, leak. The force exerted against a 
bath tub side door depends upon the depth of the 
water and the surface area of the door in contact 
with the water. Hinged bath tub doors generally 
have a reduced area to limit the total force applied 
against the doors. It is also common for the doors 
to have a bottom edge that is above the bottom 
wall to further reduce the total force applied against 
the door. Reduced door size impedes bath tub 
ingress and egress and renders such bath tubs 
unusable by some individuals. A space for a 
hinged door to swing outwardly away from the 
main portion of a tub during opening and closing 
must be provided. The door must have room to 
move into a position in which it does not block 
movement of a bather who is moving to or from the 
tub. Hinged doors compress door seals, slide along 
the surface of portions of seals, and may rotate on 
the surface of a portion of a door seal. Sliding 
contact with untreated seals causes seal wear and 
may lead to leaks. 

Bath tubs with side doors that slide up and 
down have been proposed. Such doors may be 
difficult to open and close and require special 
sealing systems t prev nt leaks. Operation of le- 
vers and cams that are part of the sealing system 
may require substantial dexterity. 

An obj ct of the invention is to provide a bath 
tub having side access with a full-width tambour 
door for opening and closing the access opening. 



able seal and a valance with a mechanism that 
allows the tambour door and the valance to move 
into contact and out of contact with each other. 
The bath tub of the present invention has a 

30 main tub body with a fixed side wall, two fixed end 
wails, a bottom wall, and an open side. If desired, a 
seat for supporting a bather in a sitting position can 
be an integral part of the tub. A tambour door and 
a track assembly are connected to the main tub 

35 body. The tambour door includes a plurality of 
tambour slats and a flexible impervious membrane 
attached to the tambour slats. The track assembly 
guides the tambour door between a horizonal posi- 
tion under the tub floor and a generally vertical 

40 position adjacent to the open side and in which the 
tambour door closes the open side. 

A tub seal is provided between the main tub 
body and the tambour door to prevent water leaks. 
The tub seal includes a tubular cavity that can be 

45 inflated to seal tightly. The tub seal also includes a 
Hp seal that is actuated by water pressure. 

The tambour door and track assembly can be 
connected to the main tub body by a support 
frame or they can be connected directly to the 

so main tub body. The support frame is slideably 
attached to the main tub body by slide mecha- 
nisms. A valance is a part of the support frame and 
can limit lateral movement of the tambour door 
away from the main tub body. Interfitting lock 

55 members can also be provided to limit lateral 
movement of the tambour door if desired. 

Th support frame with the tambour door, a 
track assembly, and a valance can also be pivotally 
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attached to the main tub body rather than being 
attached by slide mechanisms. Wh n th support 
frame is pivotally attached rather than slideably 
attached to the main tub body, the tambour door 
must not be in the fully open horizontal position 
under the tub floor. In the fully open position the 
tambour door will contact the bottom of the floor 
and limit pivotal movement of the support frame. 
When the tambour door is in a vertical closed 
position, the upper part of the support frame can 
pivot away from the main tub body and the por- 
tions of the support frame that support the horizon- 
tal track for the tambour door can pivot upwardly 
inside cavities formed in each end wall of the main 
tub body. 

Another arrangement is to mount the vertical 
channels of the door guide assemblies and the 
arcuate channels on a valance that is pivotally 
attached to the main tub body and to attach the 
horizontal channels of the door guide assemblies to 
the main tub body. With this arrangement, the 
tambour door must be in a vertical closed position 
when the valance is released and pivoted away 
from the main tub body for cleaning and main- 

tenance. 

A further arrangement of the door guide or 
track assemblies is to mount the horizontal guides, 
the vertical guides and the curved guides which 
guide the tambour slats between the horizontal 
guides and the vertical guides directly on the main 
tub or enclosure section. The valance is pivotally 
attached to the main tub section. Latches are pro- 
vided to hold the valance in a closed position. The 
valance contacts the tambour door to limit horizon- 
tal movement of th8 tambour door away from the 
main tub section when the seal is pressurized. The 
tambour door transfers the force of water against 
the impervious membrane to the valance. The track 
assemblies can be mounted to the main tub sec- 
tion by a mounting system that permits limited 
horizontal movement of the track assemblies and 
that urges the tambour door toward the seal. This 
system limits the force exerted on the track assem- 
blies and moves the tambour door out of contact 
with the valance when water has been drained from 
the tub and the seal has been depressurized. A 
stop is provided which stops rotation of the sprock- 
ets which are in mesh with the tambour door when 
the tambour door is in the fully closed position. The 
tambour door can be manually lifted out of the 
vertical guides when the sprockets are held from 
rotating, in the direction that closes the door, by 
the stop. 

A control system is provided for closing the 
drain, holding the tambour door in a closed posi- 
tion, pressurizing the door seal, and indicating that 
the tub is ready to be filled. The control system 
can be activated to open the tub drain, and after 



the wat r level in the tub has dropped sufficiently, 
to allow compr ssed fluid to escape from the tub 
seal and release the tambour door. 

Further objects, features, and other aspects of 
5 this invention will b und rstood from the fallowing 
detailed description of a preferred embodiment 
thereof as illustrated in the accompanying draw- 
ings. 

Figure 1 is a perspective view of the bath tub 

10 with the tambour door open; 

Figure 2 is a perspective view of the bath tub 
with the tambour door closed; 
Figure 3 is a perspective view of the bath tub 
with the support frame for the tambour door 

15 moved horizontally away from the main tub 
body on slide mechanisms and the tembour 
door removed to show the support frame; 
Figure 4 is an enlarged, fragmentary, sectional 
view of a lower portion of the valance taken 

20 along line 4-4 in Figure 3; 

Figure 5 is an enlarged sectional view of one of 
the slide mechanisms taken along line 5-5 in 
Figure 3; 

Figure 6 is an enlarged, fragmentary sectional 
25 view of the bath tub with the tambour door in the 
c l osed position token " along H i m 6-6 m n yum 2, — 

Figure 7 is an enlarged end view of the tambour 

slat taken at the circled area 7 in Figure 6; 

Figure 8 is a fragmentary sectional view of a 
30 tambour slat taken along line 8-8 in Figure 7; 

Figure 9 is an enlarged, fragmentary sectional 

view of the tub seal and the tambour door 

membrane taken along line 9-9 in Figure 3; 

Figure 10 is an enlarged, fragmentary sectional 
35 view of one end of a tambour slat and the 

support frame taken along line 10-10 in Figure 

6; 

Figure 11 is an enlarged, fragmentary side 
elevational view of one of the L-shaped support 
40 frame members, the take-up spring system, and 
the drip pan; 

Fgure 12 is a fragmentary sectional view of an 
L-shaped support frame member taken along 
the line 12-12 in Figure 11; 

45 Figure 13 is a fragmentary view of one end of 
the main tub section with the valance removed 
showing an alternate system for locking the tam- 
bour door to the main tub section when the 
tambour door is closed; 

so Figure 14 is an enlarged vertical view of two of 
the retainer tabs for locking the tambour door to 
the main tub section; 

Figure 15 is an enlarged, fragmentary, sectional 
view of one of the tambour slats and a portion of 
55 th membran attached to the tambour slat; 

Figure 16 is a diagrammatic view of the control 
system for the bath tub; 
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Figure 17 is a fragmentary sectional view of the 
bath tub with th support frame and the valance 
for the tambour door pivotally attach d to the 
main tub section taken along line 17-17 in Fig- 
ure 2; 

Figure 18 is a fragmentary sectional view of the 
bath tub with the pivotally attached support 
frame and valance partially opened taken along 
line 18-18 in Figure 17; 

Figure 19 is an enlarged, fragmentary sectional 
view similar to Figure 9 showing a one piece 
seal that can be used in place of the two piece 



Figure 20 is a fragmentary sectional view of the 
right hand end of the tub with the track assem- 
blies mounted directly on the main tub section 
taken along line 20-20 in Figure 2; 
Figure 21 is a side elevational view of the stop 
assembly taken along line 21-21 in Figure 20; 
Figure 22 is a side elevational view of one of the 
track assemblies taken along line 22-22 in Fig- 
ure 20; 

Figure 23 is a rear view of one of the track 
assemblies; 

Figum ?4 is an end view of a modified slat for 



sid wall 22, the end wall 24, and the floor 27. The 
floor 27 has a rais d side section 44 and a drain 
46. The raised side section 44 directs water from 
the open side 28 toward the drain and allows the 

5 tambour door assembly 16 to be opened while the 
water is still draining from the surface of the tub 10. 
The raised side section 44 is above the floor 27 a 
few inches and a bather's feet have to be raised up 
over the raised side section 44 to enter and exit the 

10 bath tub 10. The raised side section 44 is prefer- 
ably raised less if the main tub body 12 is open to 
allow a bather to lie down. However, the raised side 
section 44 is raised some and the entire floor 27 
slopes toward the drain 46. 

is The open side 28 of the main tub body 12 is 
defined by a sealing surface 48. As shown in the 
drawing, the sealing surface 48 is in a generally 
vertical fiat plane. If desired, the sealing surface 
could be in a plane that is inclined away from 

20 vertical. The sealing surface could also be arcuate 
rather than in a flat plane if necessary to produce 
the desired tub wall shape. 

The door support frame 14, in one embodiment 
of the invention, includes a generally L-shaped 

25 support frame member 50 supported on the first 



the tambour door; and 
Figure 25 is a fragmentary sectional view of a 
modified seal. 

The bath tub 10 having side access includes a 
main tub body generally designated 12, a door 
support frame 14, a tambour door assembly 16, a 
door seal 18, and a control system 20. The main 
tub body 12 is an integral rigid section with a side 
wall 22, a first end wall 24 integrated with one end 
of the side wall 22, a second end wall 26 integrated 
with the other end of the side wall 22, a floor 27, 
and an essentially open side generally designated 
28. The main tub section 12 is made from fiber- 
glass reinforced plastic or some other durable rigid 
non-corrosive material. The side wall 22 is filled 
with a rigid structural foam to increase rigidity. The 
end walls 24 and 26 are partially filled with the 
same foam for increased rigidity, but have cavities 
30 to accommodate the door support frame 14 for 
the tambour door assembly. 

A molded fiberglass seat 32 can be formed in 
one end of the main tub body 12 if desired or the 
main tub body can be open to allow a bather to lie 
down in the tub. If a seat 32 is provided, it has a 
back 34, a seat part 36, an optional trough 38 in 
the center of the seat for water drainage, and a kick 
wall 40. An optional trough 39 between the side 
wall 22 and the seat 32, and between th nd wall 
26 and the seat, as shown in Figure 3. can be 
provided for water drainage if d sired, in addition 
to or in place of the trough 38. The back 34, the 
seat 36, and the kick wail 40 are an integral part of 
the main tub body 12 and form a portion f the 



end wall 24 and a generally L-shaped support 
frame member 52 supported on the second end 
wall 26. The generally L-shaped support frame 
members 50 and 52 are supported on the first and 

30 second end walls 24 and 26 by industrial drawer 
slides generally designated 54. The drawer slides 
54 include a channel member 56 attached to each 
of the generally L-shaped support frame members 
50 and 52, a floating C-shaped channel 58 inside 

35 each channel member 56, and a channel member 
60. One of the channel members 60 is attached to 
an inside surface of the first end wall 24 inside one 
of the cavities 30. The other channel member 60 is 
attached to an inside surface of the second end 

40 wall 26 inside the opposite cavity 30. A plurality of 
ball bearings 62 are inserted in races formed be- 
tween the channel member 56, and the floating O 
shaped channel 58, and ball bearings 59 are in- 
serted in races formed between the channel 60 and 

45 the floating C-shaped channel 58 of each drawer 
slide to support the L-shaped support frame mem- 
bers 50 and 52 and to allow the L-shaped support 
frame members to slide in and out of the cavities 
30. 

so The tambour door assembly 16 is attached to 
the generally L-shaped support frame members 50 
and 52 of the door support frame 14. The tambour 
door ass mbly 16 includes door guide assemblies 
generally designated 64, a tambour door 66, and a 

55 sprocket and count rbalance spring system gen- 
erally designated 68. The door guide assemblies 
64 ar tracks that support and guid the ends of 
the tambour door 66. Each door guide assembly 64 
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includes a horizontal channel 70, a generally verti- 
cal channel 72, and an arcuate chann I 74 connect- 
ing the horizontal channel to the generally vertical 
channel to form one continuous door guide. One of 
the door guide assemblies 64 is attached to the L- 
shaped support frame member 50 and the other 
door guide assembly is attached to the L-shaped 
support frame member 52 with the open sides of 
the channels facing toward each other. 

The tambour door 66 includes ten elongated 
tambour slats 76. Each elongated tambour slat 78 
is a fiberglass tube filled with rigid structural foam 

77, except for a section at each end. A shaft 78 
and shaft mounting block 80 is secured in the 
section of each end of each tambour slat 76 that is 
not filled with foam 77. A roller and bearing assem- 
bly 82 with a tire 84 made of rubber or some other 
material is attached to the free end of each shaft 

78. The roller and bearing assemblies 82 are posi- 
tioned in the door guide assemblies 64 and confine 
the tambour slats 76 to movement along a path 
determined by the shape of the door guide assem- 
blies. The tires 84 on the roller and bearing assem- 
blies 82 eliminate noise during movement of the 
tamhnur slats in the door guide assemblies 64. A 



slats both function well. There is no significant 
difference in weight or strength. One is not, th re- 
fore, favor d over the other from a functional point 
of view. However, it takes substantial time to make 

5 the fiberglass slats. In relatively expensive labor 
market areas, extruded aluminum tambour slats 
401 are preferred over fiberglass slats 76 because 
of their lower cost. The aluminum tambour slat 401 
has internal reinforcing ribs 400 and 402, as shown 

w in Figure 24. The reinforcing ribs 400 and 402 are 
integral with the other portions of the slats 401 and 
are formed during the extrusion process. A dif- 
ferent system is employed for attaching a shaft 404 
which supports a roller and bearing assembly 82 

75 with a tire 84 like the shaft 78 described above. 
The shaft 404 has a flat area 406 on the portion 
which is inserted into the middle tubular passage 
408. The flat surface 406 of the shaft 404 is placed 
against the inside surface of the inside wall 410 of 

20 a slat 401. The shaft 404 is then secured by one or 
more bolts 412 that screw into the threaded pas- 
sages in the shaft. The bolts 412 pass through a 
clamp plate 414, the flexible impervious membrane 
86 and the inside wall 410 of the tambour slat 401 

25 before they are screwed into the threaded pas- 



flexible impervious membrane 86 is secured to the 
side of the tambour slats 76 which faces the mar- 
ginal sealing surface 48 on the open side 28 of the 
main tub body 12. The membrane 86 is a lami- 
nated sheet made from three layers of fiber cloth in 
a plastic matrix which provides a smooth surface 
that is easy to clean and is not damaged by 
various chemicals, such as bath oils and caustic 
tub cleaners, that might be used in bath water or to 
clean bath tubs. The three fiber cloth layers are 
unidirectional fiber net material that is sold under 
the trademark KEVLAR owned by New England 
Ropes Inc. or other material with similar properties. 
The membrane 86 is attached to the tambour slats 
76 by rivets 88, other suitable fasteners, or clamps. 
The rivets 88 are near the ends of the tambour 
slats 76 and in the top and bottom tambour slats 
76 where they are not normally in contact with 
water in the bath tub to eliminate possible leaks. 
The membrane 86 and the rivets 88 hold the ten 
tambour slats 76 in a side-by-side parallel position 
relative to each other. The membrane 86 is at- 
tached to the tambour slats 76 with the fibers, in 
the two outer cloth layers of unidirectional fiber net, 
parallel to the long axes of the tambour slats. The 
fibers, in the center cloth layer of unidirectional 
fiber net, are perpendicular to the fibers in the two 
outer layers and to the long axes of the tambour 
slats 76. 

The tambour slats 76 of the tambour door 66 
as described above are fiberglass. The tambour 
slats 76 can also be extruded aluminum tubes 401, 
as shown in Figure 24. Fiberglass and aluminum 



sages in the shaft 404. The clamp plate 414 
clamps the membrane 86 to the aluminum tambour 
slats 401 and holds the tambour slats parallel to 
each other. The surface 416 of the clamp plate 414 
30 that contacts the flexible impervious membrane 86 
is an arc about an axis that is parallel to the long 
axis of the aluminum tambour slats 401. The ar- 
cuate surface 416 reduces the stress on the mem- 
brane 86 when the tambour slats 401 change direc- 
35 tion during opening and closing of the tambour 
door 66. A cap or caps (not shown) can be pro- 
vided on each end of each tambour slat 401 to 
close the ends of the middle tubular passage 408 
and the two side tubular passages formed in each 
40 tambour slat by the reinforcing ribs 400 and 402. 

A sprocket and counterbalance spring system 
68, as shown in Figures 11 and 12, includes a 
sprocket shaft 90 rotatably journaled on the gen- 
erally L-shaped support frame members 50 and 52. 
45 A sprocket 92 is attached to each end of the 
sprocket shaft 90 adjacent to the arcuate channels 
74 of the door guide assemblies 64. The sprockets 
92 engage the shafts 78 or 304 that extend from 
the ends of each tambour slat 76. The sprockets 
50 92 are secured to the sprocket shaft 90 so that 
they keep the tambour door 66 in alignment rela- 
tive to the door guide assemblies 64 and prevent 
binding of th tambour door. A spac r 94 is pro- 
vided on each shaft 78 adjacent to a mounting 
55 block 80 in the end of each tambour slat 76. The 
spacers 94 are between the two sprockets 92 when 
the shafts 90 the spacers are mounted on ar in 
mesh with the sprockets. The spacers 94 thereby 



5 



9 



EP 0 585 564 A2 



10 



c nter the tambour door 66 between the sprockets 
92. 

The counterbalance spring assembly 96 of the 
sprocket and counterbalance spring system 68 in- 
clude a spring support plate 98 rigidly secured to 
the upper portion of one of the generally L-shaped 
support frame members 50 or 52. Two take-up 
spools 100 and 102 are rotatabiy attached to the 
spring support plate 98. A stainless steel ribbon 
linear force spring 104 is attached to the take-up 
spool 100 and a stainless steel ribbon linear force 
spring 106 is attached to the take-up spool 102 as 
shown in Figure 12. The linear force springs 104 
and 106 tend to coil and rotate the take-up spools 
100 and 102 in opposite directions. The linear force 
spring 104 rolls up into a coil on the take-up spool 
100. The linear force spring 106 rolls up into a coil 
on the take-up spool 102. The force exerted by the 
linear force springs is substantially constant regard- 
less of position as the springs uncoil from the take- 
up spools 100 and 102 or coil onto the take-up 
spools. The free ends of the linear force springs 
104 and 106 are attached together by a cable 108. 
The cable 108 is attached to the sprocket 92 at a 
point 110 nflar tha pftrimfttar nf thfi sprocket on an 



116, vertical end sections 118 and 120, and a 
r cessed to plate 122 along the bottom. Th 
valance 114 essentially surrounds the open side 28 
of the main tub body 12 without reducing the size 

s of the opening for ingress or egress by a bather. 
The valance 114 forms a portion of the door sup- 
port frame 14, covers the door guide assemblies 
64, and can contact the tambour slats 76 to limit 
lateral movement of the tambour door 66 away 

10 from the sealing surface 48. 

The door support frame 14 is locked into a 
closed position by a pair of pin slam locks 124 at 
each end of the valance 114 of the door support 
frame. Only the lower pin slam lock 124 is shown 

75 in Figure 4. Each pin slam lock includes a bracket 
125 secured to the first and second end walls 24 
and 26 inside the cavities 30. A pin 126 is screwed 
into each bracket 125 with a conical end 127 
projecting horizontally away from the main tub sec- 

20 tion 12 and toward the valance 114. A latch support 
bracket 128 is secured to the door support frame 
14 in alignment with each of the four pins 126. A 
vertical rod 129 passes through the two latch sup- 
port brackets 128, on the end of the door support 

25 frame, which are in alignment with the two pins 126 



eccentric cam 112 on one side of the sprocket. 
The linear force springs 104 and 106 counterbal- 
ance the weight of the tambour door 66 at all 
positions of the tambour door in the door guide 
assemblies 64. When the tambour door 66 is fully 
open and is supported under the floor 27 of the 
main tub body 12 there is very little weight for the 
linear force springs 104 and 106 to support. The 
cable 108 is wrapped around and in contact with all 
or most of the eccentric cam 112. As the tambour 
door 66 moves from the fully open position, where 
it is under the floor 27, toward the fully closed 
position adjacent to the sealing surface 48, the 
cable 108 unwinds from the eccentric cam 112 and 
the linear force springs 104 and 106 wrap around 
the take-up spools 100 and 102. The eccentric cam 
112 increases the effective moment arm as the 
tambour door is raised. As the tambour door 66 
approaches the fully closed position, as shown in 
Figure 11, the linear force springs 104 and 106 act 
on a portion of the eccentric cam 112 with a 
maximum radius and support the entire weight of 
the tambour door. This arrangement effectively 
counterbalances the weight of the tambour door 
and makes it possible to move the tambour door 
from the open position to the closed position with a 
small, essentially constant force. The tambour door 
66 can also be closed with a small, ssentially 
constant force. 

Th door support frame 14 includes a valance 
generally designat d 114 attached to th generally 
L-shaped support frame members 50 and 52. The 
valance 114 includes a generally horizontal section 



secured to first end wall 24. An identical vertical 
rod 129 passes through the two latch support 
brackets 128, on the end of the door support 
frame, which are in alignment with the two pins 126 
30 secured to the second end wall 26. A latch 130 
with a pin receiving aperture 131 is connected to 
the rod 129 and positioned within each latch sup- 
port bracket 128. When the door support frame 14 
is moved toward the main tub body 12 on the 
35 drawer slides 54, the conical ends 127 of each pin 

126 enter a pin receiving aperture 131 and cam the 
latch 130 to a position which allows the conical end 
to move into the latch. After the pin 126 has moved 
all the way into the latch 130 it is in alignment with, 

40 a lip 133 of the pin receiving aperture 131 snaps 
into a groove 135 at the base of the conical end 

127 of the pin 126 and locks the door support 
frame 14 in a closed position. Springs 137 bias the 
lips 133 of the latches 130 into the grooves 135 to 

45 latch the door support frame 14 to the main tub 
body 12. An arm 139 is provided on the bottom 
end of each rod 129 as shown in Figure 4. The arm 
139 is lifted to raise the rod 129 and to raise the 
two latches 130 connected to the rod and release 

so the pins 126. Both rods 129 have to be raised to 
release all four pins 126 before the support frame 
14 can move horizontally away from the main tub 
body 12. The arms 139 are lift d manually by 
inserting a finger or a tool through each of the 

55 openings 141. Adjustment of the pins 126 in the 
brackets 125 position th tambour door 66 in the 
proper position relative to th sealing surface 48. 
The valance 114 is adjacent to the tambour slats 
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76 when the tambour door is closed and limits 
movem nt of the tambour slats 76 away from the 
main tub body 12. 

An optional system for limiting lateral move- 
m nt of the tambour door 66 away from th s aling 
surface 48 is shown in Figures 13 and 14. The 
optional system includes a plurality of retainer tabs 
132 secured to the sealing surface 48 at the ends 
of the open side 28 and a plurality of retainer tabs 
134 attached to the sides of the tambour door 66. 
A plurality of retainer tabs 132 are also secured to 
the sealing surface 48 across the bottom portion of 
the open side 28 of the main tub section 12 and a 
plurality of retainer tabs 134 are attached to the 
bottom tambour slat or slats 76 of the tambour 
door 66. The retainer tabs 134 have an end projec- 
tion 136 which slides behind an end projection 138 
on the retainer tabs 132 when the tambour door 66 
is closed and the retainer tabs 132 and 134 are 
side by side. When the tambour door 66 is fully 
closed the retainer tabs 132 cooperate with the 
retainer tabs 134 to limit horizontal movement of 
the tambour door 66 away from the sealing surface 
48. 

The bottom tambour slat 76 of the tambour 
5557 bb has an attached-angle member 14U (Figure 
6) extending inwardly toward the main tub body 12. 
The bottom tambour slat 76 is strengthened by the 
angle member 140 and is held adjacent to the 
main tub body when the tambour door 66 is 
closed. The angle member 140 also engages a 
stop 142 on the bottom of the main tub body 12 
near the sealing surface 48. The engagement be- 
tween the angle member 140 and the stop 142 
stops upward movement of the tambour door 66 as 
shown in Figure 6. Upward movement of the tam- 
bour door 66 could also be stopped by retainer 
tabs 132 and 134 or by contact between the top of 
the tambour door 66 and the valance 114. The 
angle member 140 and the stop 142 make contact 
and stop movement of the tambour door 66 while 
the pins 78 extending from the bottom tambour slat 
76 are in engagement with the sprockets 92. The 
sprockets 92 remain in mesh with the pins 78 at all 
times to keep the eccentric cam 112 timed relative 
to the tambour door 66. 

A fiberglass reinforced plastic drip pan 144, 
shown in Figure 11, is positioned under the main 
tub body 12 and the door guide assemblies 64 to 
catch any water that drips from the tambour door 
66. The drip pan 144 slides out with the door 
support frame 14 when the pin slam locks 124 are 
unlatched to release the door support frame 14 and 
the support frame is moved laterally away from the 
sealing surface 48 on the door slides 54. The 
fiberglass reinforced plastic drip pan 144 slides 
back under the main tub body 12 when the door 
support frame 14 is slid back toward the main tub 



body and locked into position by the pin slam locks 
124. The fiberglass reinforced plastic drip pan 144 
has a front wall 146, end walls 148 and 150, and a 
rear wall 152. The front wall 146 is positioned in a 

5 notch 154 between th lower front corn r of ach 
generally L-shaped support frame member 50 and 
52 and the back side of the toe plate 122 of the 
valance 114. The L-shaped support frame mem- 
bers 50 and 52 are positioned between the end 

10 walls 148 and 150 and partially inside the fiber- 
glass reinforced plastic drip pan 144. If desired the 
fiberglass reinforced drip pan 144 can be attached 
to the L-shaped support frame members 50 and 52 
by bolts or other fasteners. 

is In another embodiment, the door support frame 
14 can be pivotally attached to the main tub sec- 
tion 12 as shown in Figures 17 and 18. When the 
door support frame 14 is pivotally attached, the 
drip pan 144 is an integral part of the main tub 

20 section 12. The drip pan 144 is integral with the 
first end wall 24, the second end wall 26, and the 
side wall 22. The recessed toe plate 122 is sepa- 
rate from the valance 114 and is an integral part of 
the drip pan 144 and the main tub section 12. The 

25 valance 114 is pivotally attached to the recessed 
toe plate 122 by a piano hinge 250. Tne door guide 
assemblies 64 have horizontal channels 70 that are 
secured to the main tub section 12 inside the drip 
pan 144. The vertical channels 72 and the arcuate 

30 channels 74 of the door guide assemblies 64 are 
secured to the valance 114 and pivot with the 
valance. The L-shaped support frame members 50 
and 52 are not required. The two take-up spools 
100 and 102 are attached to the first or the second 

35 end wall 24 or 26 inside one of the cavities 30 
rather than to one of the L-shaped support frame 
members 50 or 52. With the piano hinge 250 
securing the valance 114 to the main tub section 
112 along the entire length of the valance, only one 

40 pin slam lock 124 is required at each end of the 
valance. When the pivotally attached door support 
frame 14 and the valance 114 are locked to the 
main tub section 12 by the pin slam locks 124, the 
horizontal channels 70 are adjacent to the vertical 

45 channels 72 and the arcuate channels 74 to form 
continuous door guide assemblies 64. With this 
construction the vertical rod 129 for each pin slam 
lock 124 extends up from the latch 130 to the top 
of the valance 114. The latches 130 are unlatched 

so by inserting a tool or a finger into apertures 254 in 
the top of the valance and forcing the vertical rods 
129 and the attached latches 130 downward to 
unlatched positions. The springs 137 bias the 
latches 130 upwardly to a latched position, rather 

55 than downwardly, as described ab v and shown in 
Figure 4. A locking system can be provided to 
prevent inadvertent release of the latches 130 if 
needed. The pin slam locks 124 are unlocked from 
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th bottom of the valance as shown in Figure 4 or 
from the top as shown in Figure 17. The pin slam 
locks 124 as shown in Figure 4 could be mounted 
to be released from the top if desired and the pin 
slam locks shown in Figure 17 could be mounted 
to be released from the bottom rf desired. The 
elongated tambour slat 76 shown in phantom lines 
inside the drip pan 144 in Figure 17 shows the 
position of the tambour slats when the tambour 
door 66 is open. When the tambour door 66 is 
closed as shown in Figure 17, the lowermost tam- 
bour slat 76 is at about the same height as the 
sprocket shaft 90. The tambour door 66 is to be 
fully closed when the door support frame 14 is 
pivoted to the position shown in Figure 18. When 
the valance is pivoted down and away from the 
main tub section 12, there is adequate access for 
cleaning, adjustment and maintenance. 

The bath tub 10 is described above with a 
valance 114 mounted on L-shaped frame members 
50 and 52, the frame members 50 and 52 attach to 
the first end wall 24 and the second end wall 26 by 
industrial drawer slides 54 and the tambour door 
assembly 16 attached to the L-shaped frame mem- 
bers. With this arrangement, the valance latches 



intermediate position. Opening the valance 114 and 
moving th tambour door as r quir d provid s suf- 
ficient access for most cleaning and maintenance 
procedures. If necessary, the tambour door 66 can 

5 be removed from the door guide assembly 64. 
Removal of the tambour door 66 from the door 
guide assemblies 64 is described below. 

In another embodiment the door guide assem- 
blies 64 for the tambour door 66, as shown in 

w Figures 20, 22, and 23, includes a first track as- 
sembly 420 and a second track assembly 422. The 
first track assembly 420 is mounted on the end 
wall 24 of the main tub body or section 12 of the 
bath tub or bathing enclosure 10. The second track 

75 assembly 422 is mounted on the other end wall 26 
of the bathing enclosure 10. The track assemblies 
420 and 422 include a generally horizontal guide 
424 with a mounting plate 426 and an arcuate plate 
428. The mounting plate 426 is on the end of the 

20 generally horizontal guide 424 adjacent to the open 
side 28 of the main enclosure body 12 and is 
pivotally attached to the main enclosure body by a 
pin 430. The generally vertical guide 432 has a 
lower end that is pivotally attached to the mounting 

25 plate 426 by a pivot pin 434. The arcuate plate 428 



130 are released and the entire tambour door as- 
sembly 16 is moved horizontally away from the 
main tub body 12 on the drawer slides for cleaning 
and maintenance, as shown in Figure 3. The bath 
tub 10 is also described with a valance 114 pivot- 
ally attached to the main tub body 12 and the L- 
shaped frame members 50 and 52 attach to the 
valance. With the L-shaped frame members 50 and 
52 attached directly to a pivotally mounted valance 
114, the tambour door assembly 16 must be in the 
closed position before the valance 114 can be 
released and pivoted away from the main tub body 
12 for cleaning and maintenance. The bath tub 10 
can also have the valance 114 pivotally attached to 
the main tub body 12 by a hinge 250, the vertical 
channels 72 and the arcuate channels 74 of the 
door guide assemblies 64 attach directly to the 
valance and the horizontal channels 70 secured to 
the main tub body or section 12, as shown in 
Figure 18. With the horizontal channels 70 secured 
to the main tub body 12, the tambour door 66 must 
be in the closed position before the valance can be 
released and pivoted away from the main tub body 
12 for cleaning and maintenance. 

The valance 114 is pivotally attached to the 
main tub section 12 by a hinge 250 and the door 
guide assemblies 64 are attached directly to the 
main tub body 12 as shown in Figur s 20, 22, and 
23 in the preferred embodiment of the invention. In 
this embodiment, the latches 130 can release the 
pins 126 and the valance 114 can pivot away from 
the main tub body 12 with th tambour door 66 in 
the dosed position, the open position or in an 



is rigidly secured to the mounting plate 426 and 
guides the tambour door 66 between the generally 
horizontal guide 424 and the generally vertical 
guide 432. The generally horizontal guides 424 and 
30 the generally vertical guides 432 are shown as 
channel members with their open sides facing to- 
ward the track assembly 420 or 422 on the op- 
posite end wall 24 or 26 of the main enclosure 
section 12. The end of each generally horizontal 
35 guide 424 adjacent to the side wall 22 on the main 
enclosure section 12 is biased downward by a 
compression spring 436. A spring retainer 438 
passes through a plastic bearing 440, the compres- 
sion spring 436 and a hole in a plate 442 welded to 
40 the generally horizontal guide 424 and is anchored 
in the base of an end wall 24 or 26 of the main 
enclosure section 12. A plastic bearing 440 is a 
tubular member which passes through a hole in the 
plate 442 and serves as a guide bearing to guide 
45 the generally horizontal guide when the generally 
horizontal guide 424 pivots about the axis of the 
pin 430. The compression spring 436 biases or 
urges the generally horizontal guide 424 toward a 
stop surface on the main tub body 12. 
so The upper end of each generally vertical guide 
432 is biased toward the side wall 22 on the far 
side of the main enclosure section 12 by a com- 
pr ssion spring 444. A spring r tainer 446 passes 
through a plastic bearing 448, the compression 
55 spring 444, and a hole in a plate 450 w Ided to th 
g neraity vertical guide 432 and is anchored in the 
upper portion of the nd wall 24 or 26 of th main 
enclosure section 12. The plastic bearing 448 is a 



8 



15 



EP 0 585 564 A2 



16 



tubular member which passes through a hole in the 
plate 450 and serv s as a guide bearing to guide 
the generally vertical guide when the generally 
vertical guide pivots about the axis of the pivot pin 
434 that pivotally attaches the generally vertical 
guide 432 to the mounting plate 426. The compres- 
sion spring 444 biases or urges the generally verti- 
cal guide 432 toward a stop surface on the main 
tub body 12. 

The ends of the sprocket shaft 90 in the em- 
bodiment shown in Figures 20, 22 and 23, are 
journalled in bearing blocks 452 and 454 that are 
secured to the base of the end walls 24 and 26 
inside the cavities 30 by bolts 456. Two sprockets 
92 are rigidly attached to the sprocket shaft 90. 
The sprockets mesh with the shafts 78 extending 
from the ends of the fiberglass tambour slats 76 or 
the shafts 404 that extend from the ends of the 
aluminum tambour slats 401 , shown in Figure 24. A 
cam plate 458 is mounted on a sprocket shaft 90 
between one of the sprockets 92 and one of the 
bearing blocks 452 and 454. The cam plate 458 
functions like the cam 112 shown in Figure 11 and 
described above. A cable 108 is attached to the 
cam plate 458. The cable 108 is also attached to 
two stainless steei nooon linear torce springs 1U4 
and 106 of the counterbalance spring assembly 96 
that is described in detail above. The counterbal- 
ance spring assembly 96, as shown in Figures 20 
and 22, is attached to the top of the end wall 24 
inside the cavity 30 by bolts 460 or some other 
securing means. A block 462 is secured to the top 
of the bearing block 454 on the end wall 24. The 
first stop member 464 of a stop assembly 466 is 
pivotally attached to the block 462 by a pin 46a 
The first stop member 464 is a bar that is posi- 
tioned between the bearing blocks 454 and 462, 
and the cam plate 458. A second stop member 470 
is a pin that extends from the side of the cam plate 
458. The second stop member 470 contacts the 
first stop member 464 as the tambour door 66 
approaches a closed position and rotates the first 
stop member about the axis of the pin 468 until the 
first stop member contacts the sprocket shaft 90. 
When the first stop member 464 contacts the 
sprocket shaft 90 and the tambour door 66 is in a 
closed position, and the sprocket 92 as shown in 
Figure 22 is blocked from rotating clockwise. In this 
position, the stop assembly 466 holds the torque 
applied to the sprocket shaft 90 by the counterbal- 
ance spring assembly 96 and the cam plate 458. 
The sprockets 92 are stopped by the stop assem- 
bly 466 when the bottom tambour slat 76 or 401 is 
the only tambour slat in mesh with the sprockets 
and when the bottom tambour slat can be dis- 
engaged from the spr ck ts. In this position, the 
tambour door 66 can be manually lifted up and out 
of the generally vertical guides 432 and separated 



from the bath tub 10. The tambour door 66 is 
locked into mesh with th sprockets 92 by b ing 
positioned betwe n the sprockets 92 and the ar- 
cuate plate 428, except when the stop assembly 

s 466 pr v nts rotati n of th sprocket shaft 90 in 
one direction. When the tambour door is lowered to 
the open position, the second stop member 470 
contacts the first stop member 464 and pivots the 
first stop member away from the sprocket shaft 90 

70 thereby allowing the sprocket shaft 90 and the 
sprockets 92 to rotate more than one complete 
revolution. 

Inflatable door seals are shown in Figures 9, 19 
and 25. All three door seals 18, 318 and 518 will 

is form a watertight seal. The seal 18 shown in Figure 
9 is attached to a beveled surface 156 between the 
sealing surface 48 and inside surfaces of the main 
tub body 12 that define the ingress and egress 
opening. The seal 18 can be attached to the bev- 

20 eled surface 156 by adhesives or by mechanical 
fasteners and a channel 159. The beveled surface 
156, as shown in the drawing is at the proper angle 
relative to the sealing surface 48 to accommodate 
seal 18. By changing the seal 18, the angle of the 

25 beveled surface 156 can be changed and could 

svgn &5 para l lel to of perpana i cuia r to rm sea l i n g 

surface 48. The seal 18 as shown in Figure 9 
includes a tubular member 155 that is connected to 
a fluid pump 158 shown in Figure 19 and pressur- 

30 ized after the tambour door 66 is closed and before 
the tub 10 is filled with water. Pressurizing the seal 
18 insures that the seal is tight against the flexible 
impervious membrane 86 of the tambour door 66 
and does not leak. The seal 18 also includes a lip 

35 seal 157. The lip seal 157 is a pliable member that 
is held against the tambour door 66 by water 
pressure from water in the tub and will not leak, 
even if the tubular member 155 loses pressure. 
The seal 18 will allow the tambour door 66 to slide 

40 relative to the seal and open when the pressure of 
water against the seal is released by draining water 
from the tub and compressed fluid in the tubular 
member 155 of the seal is allowed to escape. A 
seal 18 which remains in sliding contact with the 

45 tambour door 66 when the door is opened is treat- 
ed with a material that reduces friction to reduce 
seal wear. However, if desired the tubular member 
155 of the seal 18 can be connected to a vacuum 
pump (not shown) which pumps fluid from the 

so tubular member, thereby collapsing the tubular 
member, and pulling the tubular member away 
from the tambour door 66. By pulling the tubular 
member 155 away from the tambour door 66, pres- 
sure exerted on the tambour door by the seal 18 is 

55 reduced and the force requir d to open the tam- 
bour door is decreased. 

The seal 18 as described above is a two part 
seal. One part is the tubular member 155. The 
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other part is the lip seal 157. An alt mate one 
piece s al 318 is shown in Rgur 19. Th s al 318 
includes a semirigid base 320 that is attached to 
the beveled surface 156. A channel 159 could be 
used to attach the one piece seal 318 the same 
way the seal 18 is attached if desired. A wall 
section 322 extends outwardly from the semirigid 
base 320. The outer surface 324 of the wall section 
322 makes sealing contact with the flexible imper- 
vious membrane 86. A flexible wall section 326 
extends from the wall section 322 to the semirigid 
base 320 to complete a tube 328. When the tube 
328 is inflated by fluid under pressure, the outer 
surface 324 is forced into sealing contact with the 
flexible impervious membrane 86. If the tube 328 is 
deflated while there is water in the tub 10. water 
pressure forces the flexible wall section 326 in 
toward the center of the tube 328 and forces the 
end 330 of the wall section 322 remote from the 
semirigid base 320 into sealing contact with the 
membrane 86 and holds it in contact until water is 
drained from the tub. The wall section 322 is thic- 
ker than the wall section 326. This added thickness 
provides sufficient rigidity to allow the seal 318 to 
maintain its shape when the tambour door 66 is 
opened and closed. 

A third door seal 518 is shown in Figure 25. 
The door seal 518 is a pneumatic tube with a 
square or rectangular cross section. The door seal 
518 has a back wall 520 which is attached to the 
main enclosure section 12 by an enlarged end 522 
on a projection 524 that extends substantially the 
length of the door seal 518. The projection 524 
extends through a slot 526 in a wall portion 528 of 
the main enclosure section 12. The enlarged end 
522 is on one side of the slot 526 and the back 
wall 520 is on the other side of the slot. The front 
wall 530 of the door seal 518 opposite the back 
wall 520 contacts the impervious membrane 86 on 
a tambour door 66. The front wall 530 can have a 
plurality of small ridges 532 to improve sealing. 
The front wall 530 can also include a lip 534 which 
is biased toward the impervious membrane 86 by 
water pressure. The sides 536 and 538 of the door 
seal 518 have bellows-shaped areas 540 which 
allow the seal to expand toward the impervious 
membrane 86. The bellows-shaped areas also al- 
low the front wall 530 to move closer to the rear 
wall 520. 

During use of the tub 10, a person desiring to 
bathe enters the enclosure through the open side 
28, and then the tambour door 66 is raised to the 
closed position. The seal 18, 318, or 518 is then 
inflated. The force exerted by the inflated seal 16, 
318, or 518 against the flexible impervious mem- 
bran 86 in the preferred embodiment shown in 
Figures 20, 22, and 23 moves the tambour door 66 
horizontally into contact with a polyethylene strip 



542 secured to the valance 114. The upper end of 
each of the gen rally vertical guides 432 com- 
presses the compression spring 444 and moves 
horizontally toward the valance 114. The lower end 

s of the generally vertical guides 432 also move 
horizontally toward the valance 114 thereby pivot- 
ing the generally horizontal guides 424 about the 
axis of the pins 430 and compressing compression 
springs 436. The bath tub 10 is then ready to be 

w filled with water. The force exerted on the tambour 
door 66 by water is transferred directly from the 
tambour door to the valance 114. Essentially no 
additional force is exerted on the first and second 
track assemblies 420 and 422 after the tambour 

is door moves horizontally into contact with the va- 
lance 114. After water is drained from the bath tub 
10 and the seal 18, 318, or 518 is depressurized, 
the compression springs 436 and 444 expand, 
thereby moving the tambour door 66 horizontally 

20 away from the valance 114 and partially collapsing 
the seals. 

All three seals 18, 318 and 518 when inflated, 
seal against the surface of the flexible impervious 
membrane 86 and squeeze the flexible impervious 

25 membrane between the seal 18, 318 and 518 and 
the tambour slats 76 or 401 thereby preventing the 
passage of water between the seal and the flexible 
impervious membrane. The force exerted on the 
flexible impervious membrane 86 by an inflated 

30 seal 18, 318 or 518 causes a frictional force which 
holds the tambour door 66 closed. The tambour 
slats 76 or 401 transfer force exerted against the 
flexible impervious membrane 86 by inflated seals 
18, 318 or 518 and by water in the bath tub 10 to 

35 the door guide assemblies 64. The door guide 
assemblies resist at least some of the force. The 
tambour door 66 can also transfer force to the 
valance 114 by springing into contact with the 
valance or by moving horizontally with the vertical 

40 guides 432 of the door guide assemblies 64 shown 
in Figures 20, 22 and 24 and described above. 

The control system 20 is provided to control 
the operation of the tub 10. The control system 
includes a control panel 162. The control panel 162 

45 can be tailored to meet the requirements of the 
person using the tub 10. However, the functions 
which must be controlled remain essentially the 
same. Following entry into the tub 10, the person 
desiring to bathe manually raises the tambour door 

so 66 to a closed position, if desired or required, 
however, by the person desiring to bathe, a power 
source, such as an electric motor (not shown), 
could be employed to rotate the shaft 90, turn the 
sprockets 92, and raise the tambour door 66. If an 

55 electric motor or oth r power source were used, 
the counterbalance spring system 68 may not be 
required. However, if the counterbalance spring 
system 68 is used, a smaller electric motor can be 
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us d. When the tambour door 66 is closed, a door 
switch 164 is automatically activated and lin 178 
is connected to line 170 and the bathe/drain switch 
166 is energized. Nothing normally occurs upon 
activation of the door switch 164. The p rson d sir- 
ing to bathe activates the tub bathe/drain switch 
166 to the bathe position. With the bathe/drain 
switch 166 in the bathe position and the tambour 
door 66 closed, current from a line 170, door 
switch 164 and line 178 connected to a battery 168 
and an adaptor 172 that converts alternating cur- 
rent to direct current, energizes the line 176 and 
the line 174. Line 174 energizes the normally open 
solenoid valve 220 thereby causing the valve to 
close, and deventing the fluid circuit. The line 176 
energizes one or more solenoids 182 which lock 
the tambour door 66 in the closed position by 
forcing a rod 184 into a bore 186 in the bottom 
tambour slat 76, if such locks are employed. Move- 
ment of the rod 184 of the solenoid 182 into the 
bore 186 closes the latch switch 188. The line 176 
is connected to the line 218 and to the first pres- 
sure switch 190 which is normally closed and con- 
nects the line 212 to the tine 192 which energizes 
the pump motor M and the pump 158. The pump 
138 supplies compressed f l u i d thrungh a check 
valve 194 to a manifold 196. The manifold 196 has 
a pressure relief valve 197 to prevent overpres- 
surization. The manifold 196 supplies compressed 
fluid to a line 198 that supplies compressed fluid to 
the inflatable seal 18, 318 or 518 and expands the 
seal. The manifold 196 also supplies compressed 
fluid through a restricter 200 and a line 202 to a 
fluid drain bellows 204 which closes the drain 46. 
The restricter 200 insures that the seal 18 is pres- 
surized before the drain bellows 204 completely 
closes the drain 46. When the drain 46 is closed, 
the bellows 204 pressurized, and the seal 18, 318 
or 518 is pressurized, the second pressure switch 
206 is closed, line 218 is connected to line 210 
which is in turn connected to line 212 through latch 
switch 188, and a light 208 on the control panel 
162 is thereby turned on. The light 208 indicates 
that the bath tub 10 is ready to be filled and the 
valves for filling the tub can be opened. The bath 
tub is filled by opening valve 256 for hot water and 
valve 258 for cold water. The water which passes 
through the valves 256 and 258 enters the bath tub 
10 through a pipe and fixture (not shown) on the 
first end wall 24. It should be recognized, however, 
that the point of entry of water into the tub can be 
changed to meet the requirements of the person 
using the bath tub. 

The water level switch 214 which is normally 
open, is clos d as the water I vel in the tub 10 
rises. The closed water I vel switch 214 connects 
line 216 to line 218 and energizes the solenoids 
182 and the pump 158 through pressure switch 



190 as long as there is water abov a predeter- 
min d level in the tub 10. The pr ssure switch 190 
op ns and turns off the pump 158 when the pres- 
sure in the manifold reaches an operating level. If 
5 th pr ssur in th manifold 196 drops below a 
predetermined level, the pressure switch 190 
closes and the pump 158 pumps fluid into the 
manifold. 

A bather activates the tub bathe/drain switch 

io 166 to the drain position after completing a bath. 
This activation of the bathe/drain switch 166 breaks 
the connection between the lines 170 and 178 from 
the power source to the line 176 and the line 218 
to the solenoids 182. However, the solenoids 182 

75 and the pump 158 remain energized through the 
lines 216 and 218 and the water level switch 214 
thereby keeping the tambour door 66 locked or 
held in the closed position and sealed. Disconnec- 
tion of the line 170 from the line 174 by moving the 

20 tub bathe/drain switch 166 to a drain position 
deenergizes the solenoid valve 220. The solenoid 
valve 220 is opened when it is de-energized to vent 
pressurized fluid from the fluid drain bellows 204 
through the filter 215 and thereby drain water from 

25 the tub 10. The restricter 200 and the operation of 
pump 1 58 Unuuy l i pressure switch 1 90 keeps the 
tubular member 155 of the tub seal 18 pressurized 
while water drains from the tub. When the water 
level in the tub drops below the level of the bottom 

30 of the tambour door 66, the water level switch 214 
is opened. Opening the water level switch 214 
deenergizes the solenoids 182 and unlocks the 
tambour door 66, if a solenoid is employed to lock 
the tambour door, and de-energizes the pump 1 58. 

55 The restricter 200 allows compressed fluid to es- 
cape from the tub seal 18, 318 or 518 and the 
tambour door 66 can be manually opened by 
pressing down on the top tambour slat 76. When 
the tambour door opens, the door switch 164 

40 opens. If desired, a fluid evacuation pump (not 
shown) can be provided to pump fluid from the 
tubular member 155 of the seal 18, 318 or 518 
after the water level switch opens. 

Filters 215 can be provided to filter fluid drawn 

45 into the system by the fluid pump 158 or through 
solenoid valve 220. Filters 215 can also be used to 
muffle fluid escaping from the solenoid valve 220. 
Fluid would only be drawn through the solenoid 
valve 220 when a fluid evacuation pump is con- 
so nected to the manifold 196. 

The primary power source for the control sys- 
tem 20 is through the adaptor 172 that converts 
alternating current to direct current. In the event 
that there is a power failure which cuts off power 

55 from the adaptor 172, the gel cell battery 168 will 
supply current to op rate the control system 20. In 
the unlikely event that there is a failure of both 
power sources, the solenoid valv 220 will open, 
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and the sol noids 182 will be de-energized. When 
the solenoid valve 220 is op n, the drain bellows 
204 is d pressurized thereby opening the drain 46 
and the compressed fluid in the tub seal 18 es- 
capes. De nergizing th sol noids 182 allows re- 
turn springs in the solenoids to withdraw the rods 
184 from the bores 186 in tambour slats 76 thereby 
unlocking the tambour door 66. The tambour door 
66 can then be opened. This design of the solenoid 
valve 220 and the solenoids 182 insures that a 
bather is not locked in the bath tub 10 even if there 
is a complete electrical failure. 

The fluid pumped into the manifold 196 by the 
pump 158 is preferably air. However, another gas 
could be used if desired. It would also be possible 
to use a liquid to operate the drain bellows 204 and 
to pressurize the seal 18. 

The bath tub 10 has been described above as 
a stationary unit that can be moved through stan- 
dard sized doors and installed in a space for a 
standard size conventional bath tub. The bath tub 
10 can also be mounted on a wheeled carriage and 
transported to various locations where a person 
desires to bathe. When the bath tub 10 is mounted 
on a wheeled carriage, a holding tank for warm 



The inv ntion has been described in connec- 
tion with various embodiments, but is intended to 
be illustrative rather than definitive th reof ant the 
true scope of the invention is defined by the Wlow- 
s ing claims. 

Claims 

1. A bath tub having side access to facilitate 

io ingress and egress including a main tub sec- 
tion with a fixed side wall, a pair of fixed end 
walls integral with the fixed side wall, a bottom 
wail integral with the fixed side wall and the 
pair of fixed end walls, a drain in the bottom 

75 wall and an open side with a sealing surface 

on the side of the main tub section opposite 
the fixed side wall; a tambour door assembly 
including a tambour door, and a track assem- 
bly with generally vertical guides on the open 

20 side of the main tub section and generally 

horizontal guides below the bottom wall cf the 
main tub section, said door having a plurality 
of parallel tambour slats faced by a flexible 
impervious membrane substantially cohering 

25 one side of the parallel tambour slats and 



wa t e r , as wen as a noramg t ank t o r waste waw r , 
can be mounted on the carriage with the bath tub. 
Pipes with quick disconnects could also be em- 
ployed to supply water to a tub and to carry waste 
water from the tub. When pipes with quick dis- 
connects are used, holding tanks for clean water 
and for waste water are not required. However, with 
the bath tub 10 mounted on a carriage and with 
pipes having quick disconnects, it is generally nec- 
essary to add a pump for waste water removal so 
that waste water can be pumped up and out of the 
tub when a floor drain is not available. An electrical 
connection for the waste water pump is also re- 
quired. 

The control system 20 could, if desired, in- 
clude a microprocessor. With a microprocessor it 
would be possible to expand the control functions 
to include water temperature, a power door opener, 
timers, pumps, lights, water level and others. Water 
temperature control could include inlet water tem- 
perature control as well as control of heaters to 
maintain or increase water temperature. Timers 
could automatically open the drain and the door 
after a person has been in the tub the desired time 
and could send a signal to a remote location in- 
dicating that the bather is ready to leave the tub. 
Pumps could provide a whirlpool with a pro- 
grammed therapeutic action to fit the requirements 
of a person using the tub. Water level control could 
control water level according to the size of a bather 
and to meet the therapeutic requirements of a 
bather. 



being guided by trig t r ack assembly between a — 

position generally under the bottom wall in 
which the open side of the tub is open and a 
position adjacent to the open side of the main 

30 tub section in which the open side of the tub is 
closed; and a seal for preventing water loss 
when the tambour door is closed, in contact 
with the main tub section and the flexible im- 
pervious membrane of the tambour door di- 

35 rectly opposite said stats when the door is in 

closed position. 

2. A bath tub having side access as set forth in 
claim 1 including a constraint system for hold- 

40 ing the tambour door in a position in which the 

open side of the main tub section is closed. 

3. A bath tub having side access as set forth in 
claim 2 including a control system with a water 

45 level sensor that senses the water level in the 

bath tub and keeps the constraint system ac- 
tivated and holding the tambour door in a 
closed position until the level of water in the 
tub is below a predetermined level. 

50 

4. A bath tub having side access as set forth in 
claim 1 wherein the seal which seals between 
the main tub section and the flexible impervi- 
ous membrane includes an inflatable tube. 

55 

5. A bath tub having side access as set forth in 
claim 4 wherein the seal includes a lip s al 
with a flexible lip having one side that makes 
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direct contact with th flexible impervious 
m mbrane and an opposite side which is in 
direct contact with water in the bath tub and 
the pressure of water against said opposite 
side of the lip holds said one side in sealing 
contact with the flexible impervious membrane. 

6. A bath tub having side access as set forth in 
claim 2 wherein the drain has a valve assem- 
bly and the bath tub further includes a control 
system that closes the valve assembly only 
when the tambour door is held in the closed 
position by the constraint system. 

7. A bath tub having side access as set forth in 
claim 4 including a control system that holds 
the tambour door in the closed position and 
keeps the inflatable tube inflated until the water 
level in the bath tub is below a predetermined 
level. 

a A bath tub having side access as set forth in 
claim 1 including a retainer system that limits 
movement of the tambour door away from the 
main tub section when the tambour door is 



door. 

13. A bath tub having side access as set fort! in 
claim 11 including a valance assembly at- 

5 tached to the main tub section and h Id m a 

position adjacent to the side of the tarrfcour 
door when the tambour door is in a cbsed 
position in which the tambour door is between 
the seal and the valance. 

10 

14. A bath tub having side access as set fotfi in 
claim 13 wherein the valance assembly » at- 
tached to the main tub section by one or.»ore 
latches that are releasable to allow the vabnce 

75 assembly to move away from the main tub 
section for cleaning and maintenance. 

15. A bath tub having side access as set forth in 
claim 1 including a sanitary drip pan mounted 

20 to the main tub section under the tarafcour 
door assembly for catching any water which 
drips from the tambour door. 



positioned adjacent to the sealing surface on 
the main tub section and the open side is 
closed. 



9. A bath tub having side access as set forth in 
claim 8 wherein the retainer system that limits 
movement of the tambour door away from the 
main tub section when the tambour door is 
positioned adjacent to the sealing surface on 
the main tub section, includes a valance as- 
sembly attached to the main tub section and 
positioned adjacent to the side of the tambour 
door that faces away from the main tub sec- 
tion. 

10. A bath tub having side access as set forth in 
claim 9 wherein the valance assembly is se- 
cured to the main tub section by at least one 
releasable latch. 

11. A bath tub having side access as set forth in 
claim 1 wherein the tambour door assembly 
includes a shaft rotatably supported adjacent 
to the track assembly and a sprocket secured 
to each end of the shaft and in mesh with the 
tambour door to keep the tambour door in 
alignment with the track assembly. 

12. A bath tub having side access as set forth in 
claim 11 inclwfing one or more spring mem- 
bers that tend to rotate said shaft in a direction 
that mov s the tambour door toward a closed 
position to counterbalance the weight of the 



25 



16. A tambour door assembly including a gpide 
track, a plurality of tambour slats positioned by 



— and guided Dy the guiae tracK, a TiexiDi* im- 
pervious membrane with fiber reinforcement 
material in a plastic matrix attached to one 
side of at least some of the tambour slats and 
30 covering substantially the entire surface area of 
one side of the slats and wherein the surface 
of the membrane that faces away from the 
tambour slats is a smooth durable surfaca 

35 17. A tambour door assembly as set forth in daim 
16 wherein the side of the flexible impentious 
membrane that faces away from the tambour 
slats is a seaJ contact surface. 

40 18. A tambour door assembly as set forth in daim 
16 wherein the tambour door assemUy in- 
cludes rollers, attached to at least some <* the 
tambour slats, that engage the guide track and 
are guided by the guide track. 

45 

19. A tambour door assembly as set forth in daim 
18 wherein the rollers are attached to the tam- 
bour slats by shaft members and the tambour 
door assembly includes a sprocket at each 

so end of the tambour slats that is in mesh with at 

least one of the shaft members and a shaft 
connected to the sprockets to insure th& the 
sprockets rotate together to maintain alignment 
between the tambour door and the track. 

55 

20. A tambour door assembly as set forth in daim 
16 wher in each tambour slat is a tubular 
member and the tambour door assembly in- 
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eludes a shaft member extending from each 
nd of each slat, a roller mounted on ach 
shaft member and positioned in th guide 
track, a sprocket rotatably supported adjacent 
to each end of the slats and in mesh with at 
least one of the shaft members and a shaft 
connected to the two sprockets to insure that 
the sprockets rotate together and maintain 
alignment between the tambour door and the 
guide track. 

21. A tambour door assembly as set forth in claim 
20 wherein the flexible impervious membrane 
includes at least three layers of fiber material 
in a plastic matrix. 

22. A tambour door assembly as set forth in claim 
16 wherein the flexible impervious membrane 
includes at least three layers of fiber material 
in a plastic matrix. 
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tion with an open side; a door that is movable 
betw en an open position for ingress and 
egress and a closed position in which the open 
side of the main tub section is closed; an 

5 inflatable s al for sealing betw n the main tub 

section and the door; a drain which holds water 
in the tub when it is closed and allows water to 
drain from the tub when it is open; and a 
control system for controlling operation of the 

10 tub that includes a fluid pump connected to the 
inflatable seal and wherein the control system 
closes the drain when the inflatable seal is 
inflated. 

75 27. A bath tub having side access as set forth in 
claim 29 wherein the control system includes a 
water level sensor and the control system de- 
flates the inflatable seal only when the water 
level sensor senses that the water level in the 

20 tub is below a predetermined level. 



23. A bath tub having side access as set forth in 
claim 4 including a pump connected to the 
inflatable elongated tube and operable to in- 
flate the tube to seal between the flexible im- 
pervious membrane ot the tambour door and 
the main tub section. 

24. A bath tub having side access to facilitate 
ingress and egress including a main tub sec- 
tion with an open side; a door that is movable 
between an open position for ingress and 
egress and a closed position in which the open 
side of the main tub section is closed; a seal 
for sealing between the main tub section and 
the door; and a control system for controlling 
operation of the bath tub including a door 
constraint system for holding the door closed, 
a drain closure, and wherein the control sys- 
tem maintains the drain closure in a closed 
condition when the door constraint system 
holds the door in a closed position. 

25. A bath tub having side access as set forth in 
claim 24 wherein the seal for sealing between 
the main tub section and the door includes an 
inflatable tube, the control system includes a 
fluid pump connected to the inflatable tube and 
a water level sensor, and wherein the drain 
closure is in a closed condition only when the 
inflatable tube is inflated, and further wherein 
the inflatable tube in the door seal remains 
inflated when the water level sensor senses 
that the water level in the tub is above a 
predetermined level. 

26. A bath tub having side access to facilitate 
ingress and egress including a main tub sec- 



28. A method for controlling a bath tub having side 
access for ingress and egress including a main 
tub section with a fixed side wall, a pair of 

25 fixed end walls, a bottom wall, a drain in the 

bottom wa ll , art spgn sifls, a floo r assemb l y 

operable to close and open the open side, a 
seal positioned between the door and the main 
tub section when the 
30 door is closed; and a control system in- 

cluding: sensing that the door is closed; 

constraining the door in a closed position; 
closing the drain after the door is con- 
strained in a closed position; 
35 reopening the drain after bathing; 

sensing the water level in the tub; and 
releasing the constrained door after the 
water level in the tub drops to a predetermined 
level. 

40 

29. A method for controlling a bath tub as set forth 
in claim 28 wherein the seal includes an inflat- 
able tube, which further includes: 

inflating the inflatable tube to form a water- 
45 tight seal while the drain is open; and 

deflating the seal after the water level in 
the tub falls below a predetermined level. 

30. A method for controlling a bath tub having side 
so access for ingress and egress including a main 

tub section with a fixed side wall, a pair of 
fixed end walls, a bottom wall, a drain in the 
bottom wall, an open side, a door assembly 
operable to close and open the open side, a 
55 seal position d between the door and the main 

tub section when the open side is closed by 
th door, and a control syst m, including the 
steps of: 
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sensing that the door is in a closed posi- 
tion; 

forcing the seal and door into sealing con- 
tact with each other; 

closing the drain after the door is in a 
closed and sealed position; and 

reopening the drain after bathing. 

31. The method for controlling a bath tub as set 
forth in claim 30 wherein the seal includes an 
inflatable tube, which further includes: 

inflating the seal in response to a signal 
that the door is in a closed position; 

closing the drain after the seal is inflated; 

after reopening the drain, sensing the wa- 
ter level in the tub; 

deflating the seal after the water level has 
dropped to a predetermined level; and 

opening the door. 

32. A bath tub having a main tub section with a 
fixed side wall, two fixed end walls, a bottom 
wall and an open side for ingress and egress, 
a track at each end of the main tub section 
and adjacent to the open side, a door guided 



in which th side of the main tub section is 
op n for ingress and gr ss; and a spring 
system, for counterbalancing gravitational 
forces that tend to move the door along the 

s tracks, including a first take-up spool, a first 

steel ribbon linear force spring with one end 
attached to the first take-up spool and the 
other end attached to the door, a second take- 
up spool, and a second steel ribbon linear 

ro force spring with one end attached to the sec- 

ond take-up spool and the other end attached 
to the door. 

37. A bath tub as set forth in claim 36 wherein the 
75 tracks at each end of the main tub section 

have a vertical portion and a generally horizon- 
tal portion under the bottom wall of the tub and 
wherein the door is positioned in the generally 
horizontal portion of the tracks and under the 
20 bottom wall of the tub during ingress and 

egress. 

38. A bath tub as set forth in claim 37 wherein the 
first and second steel ribbon linear force 

25 springs are attached to the door through a cam 



by the track and operable to close tne open 
side of the main tub section, a seal between 
the main tub section and the door, and a 
valance mounted adjacent to the side of the 
tracks opposite the main tub section where it 
covers at least part of the tracks and the ends 
of the door and wherein the valance contacts 
the door to restrain movement of the door 
horizontally away from the main tub section. 

3a A bath tub as set forth in claim 32 wherein the 
seal between the main tub section and the 
door includes an inflatable tube. 

34. A bath tub as set forth in claim 32 wherein the 
door is a tambour door that includes a plurality 
of tambour slats and a flexible impervious 
membrane attached to at least some of the 
tambour slats. 

35. A bath tub as set forth in claim 34 wherein the 
seal contacts the flexible impervious mem- 
brane and the membrane is between the seal 
and the tambour slats. 

36. A bath tub having a main tub section with a 
fixed side wall, two fixed end walls, a bottom 
wall and an open side for ingress and egress; 
a track at each end of the main tub section 
and adjacent to the open side of the main tub 
section; a door guided by the track betw en a 
position in which the door closes the open side 
of the main tub section and a storage position 



and sprocket assemb l y ma t r educes um f o r uy 
exerted on the door by the springs as the door 
moves from the vertical portions of the tracks 
to the horizontal portions of the tracks. 
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39. A bath tub as set forth in claim 38 wherein the 
door is a tambour door with a plurality of 
tambour slats and a flexible impervious mem- 
brane secured to at least some of the tambour 

35 slats. 

40. A bath tub having side access to facilitate 
ingress and egress including a main tub sec- 
tion with a fixed side wall, a pair of fixed end 

40 walls, a bottom wall and an open side with a 

sealing surface; a door operable to close the 
open side; and a seal for sealing between the 
main tub section and the door including an 
inflatable elongated tube positioned between 

45 the door and the main tub section. 

41. A bath tub having side access as set forth in 
claim 40 wherein the inflatable elongated tube 
of the seal includes a base, a wall section that 

so extends from the base and has an outer seal 

surface and a flexible wall section extending 
from the wall section with a seal surface to the 
base to form a tube and wherein the flexible 
wall section is operable to collapse under the 

55 pressure of water when the seal is deflated 

and to allow the water to hold the seal surface 
in contact with the door. 
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42. A bathing enclosure having side access to 
facilitat ingress and egress including a main 
nclosure section with a fixed side wall, a pair 
of fixed end walls integral with the side wall, a 
bottom wall integral with the side and end 5 
walls, a drain valve in the bottom wail and an 
open side with a marginal sealing surface on 
the side of the main enclosure section op- 
posite the fixed sidewall; a first track assembly 
with a generally horizontal guide attached to w 
the main enclosure section, and with a gen- 
erally vertical guide movable relative to the 
main enclosure section and urged toward the 
main enclosure section; a second track assem- 
bly with a generally horizontal guide attached 75 
to the main enclosure section in a position 
laterally spaced from and parallel to the gen- t 
erally horizontal guide of the first track assem- 
bly, and with a generally vertical guide mov- 
able relative to the main enclosure section and 20 
urged toward the main enclosure section, said 
vertical guide of the second track assembly 
being laterally spaced from and parallel to the 
generally vertical guide of the first track as- 

QAmhly a tamhnur rinnr with a plurality of 25 



generally horizontal guide of the first track as- 
sembly to pivot about its pivotal attachment to 
the main enclosure section urges the I wer 
end of the generally vertical guide of the first 
track assembly toward the main enclosure sec- 
tion; the generally horizontal guide of the sec- 
ond track assembly is pivotally attached to the 
main enclosure section and urged in one direc- 
tion about the pivotal attachment, the generally 
vertical guide of the second track assembly 
has a lower end pivotally attached to the gen- 
erally horizontal guide of the second track as- 
sembly and an upper end urged toward the 
main enclosure section and wherein the force 
that urges the generally horizontal guide of the 
second track assembly to pivot about its piv- 
otal attachment to the main enclosure section 
urges the lower end of the generally vertical 
guide of the second track assembly toward the 
main enclosure section. 

44. A bathing enclosure as set forth in claim 43 
wherein the seal which seals between the main 
enclosure section and the flexible impervious 
membrane includes an inflatable tube. 



parallel tambour slats traveling in and retained 
by the first and second track assemblies, a 
flexible impervious membrane attached to at 
least some of the parallel slats and movable 
with the slats between a position generally 30 
under the bottom wall of the main enclosure 
section in which the open side of the enclosure 
is open and a position adjacent to the sealing 
surface on the main enclosure section in which 
the open side of the main enclosure section is 35 
closed; a seal which seals between the main 
enclosure section and the flexible impervious 
membrane; and a valance mounted on the 
main enclosure section adjacent to the gen- 
erally vertical guides of the first and second 40 
track assemblies with the tambour door be- 
tween the valance and the seal when the tam- 
bour door is in a closed position and wherein 
the valance is operable to contact the plurality 
of parallel slats to restrain movement of the 45 
slats horizontally away from the main enclo- 
sure section. 

43. A bathing enclosure as set forth in claim 42 
wherein the generally horizontal guide of the 50 
first track assembly is pivotally attached to the 
main enclosure section and urged in one direc- 
tion about the pivotal attachment, th g nerally 
vertical guide of the first track assembly has a 
lower end pivotally attached to the generally 55 
horizontal guide of the first track assembly and 
an upper end urged toward the main enclosure 
section and wherein the force that urges the 



45. A bathing enclosure as set forth in claim 43 
wherein the first and second track assemblies 
are biased toward the main enclosure section 
with sufficient force to move the tambour slats 
out of contact with the valance when the inflat- 
able tube in the seal is deflated. 

46. A bathing enclosure as set forth in claim 42 
wherein the seal which seals between the main 
enclosure section and the flexible impervious 
membrane includes an inflatable tube. 

47. A bathing enclosure as set forth in claim 46 
wherein the first and second track assemblies 
are biased toward the main enclosure section 
with sufficient force to move the tambour door 
slats out of contact with the valance when the 
inflatable tube in the seal is deflated. 

48. A bathing enclosure as set forth in claim 42 
wherein the generally horizontal guide and the 
generally vertical guide of the first track as- 
sembly and the generally horizontal guide and 
the generally vertical guide of the second track 
assembly include channel members and the 
tambour door has rollers rotatably attached to 
at least some of the tambour slats and posi- 
tioned in the channel members to guide the 
tambour door. 

49. A bathing enclosure as set forth in claim 42 
including sprocket teeth engaging surfaces on 
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62. A bathing nclosure as set forth in claim 54 
including rollers attached to at I ast some of 
the tambour slats and in engagement with the 
track assembly to guide the tambour door. 

5 

6a A bathing enclosure as set forth in claim 54 
including a counterbalance system for counter- 
balancing the weight of the tambour door. 

64. A bathing enclosure as set forth in claim 54 w 
including a shaft rotatably supported adjacent 
to the track assembly, and a pair of sprockets 
mounted on the shaft and in engagement with 
the tambour door to keep the tambour door in 
alignment with the track assembly. 75 
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62. A bathing enclosure as set forth in claim 54 
including rollers attached to at least some of 
the tambour slats and in engagement with the 
track assembly to guide the tambour door. 

5 

63. A bathing enclosure as set forth in claim 54 
including a counterbalance system for counter- 
balancing the weight of the tambour door. 

64. A bathing enclosure as set forth in claim 54 w 
including a shaft rotatably supported adjacent 

to the track assembly, and a pair of sprockets 
mounted on the shaft and in engagement with 
the tambour door to keep the tambour door in 
alignment with the track assembly. 75 



20 



25 



30 



35 



40 



45 



50 



55 



EP 0 585 564 A2 





19 



EP 0 585 564 A2 





20 



EP 0 585 564 A2 




20 



EP 0 585 564 A2 




21 



EP 0 585 564 A2 




21 



EP 0 585 564 A2 




22 



EP 0 585 564 A2 




22 



EP 0 585 564 A2 





24 




24 



EP 0 585 564 A2 




EP 0 585 564 A2 




25 



EP 0 585 564 A2 




26 




26 




27 



EP 0 585 564 A2 




27 



EP 0 585 564 A2 




28 




28 




29 



* 



EP 0 585 564 A2 




29 



EP 0 585 564 A2 





30 



EP 0 585 564 A2 




30 



EP 0 585 564 A2 




31 



EP 0 585 564 A2 




32 



